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COMPORTEMENT  DES  PEINTURES  DEPRESSION  POUR 
L’ACIER  EXPOSEES  AUX  ELEMENTS  EN  DIVERSES  REGIONS 

DU  CANADA 

SOMMAIRE 


Cinq  genres  de  peintures  d’impression  et  un  enduit  antirouille  (wash 
primer)  ont  ete  appliques  sur  des  panneaux  d’acier  en  vue  d’observer 
leur  comportement  dans  differentes  conditions  climatiques.  Les 
panneaux  ainsi  enduits  ont  ete  exposes  jusqu’a  10  ans  de  suite  aux 
elements  dans  les  stations  en  plein  air  que  la  Division  des  recherches 
en  batiment  possede  dans  les  diverses  regions  du  Canada.  Six  panneaux 
ont  6te  prepares  pour  chaque  station  d’essai,  trois  de  ces  panneaux 
6tant  recouverts  d’un  email  gris  a  base  de  resine  alkyde.  Les  panneaux 
ont  ete  enleves  a  intervalles  reguliers  pour  etre  examines  en  laboratoire. 
On  a  verifie  leur  aspect  general,  la  quantite  de  saietes  accumulees  et  le 
degre  de  lustre,  de  poudrage,  de  rouille  et  de  cloquage.  Le  rapport 
decrit  le  comportement  des  differents  types  de  peintures  ainsi  que  la 
preparation  des  panneaux  et  la  formulation  des  peintures  employees. 


How  steel  primer  paints  performed 
at  exposure  points  across  Canada 

By  JOHN  HARRIS 

Formerly  research  officer,  Organic 
Materials  Section,  Division  of  Build¬ 
ing  Research,  Notional  Research 
Council. 


FIGURE  I.  Conditions  of  exposed  panels  of  red  lead-linseed  oil  alter  8  years  at  site  4  and 
'  "I  years  at  the  other  sites.  (Atop  coated  B-primer.) 


FIGURE  2  Condition  of  exposed  panels  of  red  leod-xinyl  and  wash  primer  after  I  years  at 
site  4  am  10  years  ot  other  sites 


•  Serious  damage  to  steel  results 
from  atmospheric  corrosion,  particu¬ 
larly  in  coastal  and  industrial  areas. 
To  reduce  this  loss  of  metal,  large 
quantities  of  paint  are  applied  annu¬ 
ally  to  steel  used  for  various  purposes 
by  the  construction  industry.  Prob¬ 
lems  encountered  on  occasion  have 
resulted  in  failure  of  the  coating.  The 
cause  of  failure  in  several  instances 
has  been  attributed  to  an  improper 
selection  for  the  particular  conditions 
of  service.  When  the  initial  outdoor 
testing  programs  of  the  former  As¬ 
sociate  Committee  on  Corrosion  Re¬ 
search  and  prevention  were  planned, 
the  evaluation  of  paint  systems  for 
the  protection  of  steel  received  first 
consideration. 

Priming  or  shop' coats  of  paints  on 
steel  play  an  important  role  in  the 
ultimate  performance  of  the  paint 
system.  In  addition  to  providing  a 
good  surface  for  the  top  coat,  they 
protect  the  cleaned  steel  from  rust¬ 
ing.  until  subsequent  top  coats  can  be 
applied.  Frequently,  the  lapse  of  time 
between  coats  may  be  several  months. 
The  protection  provided  is  achieved 
through  the  use  of  several  different 
tvpes  of  rust-inhibitive  pigments.  An 
outdoor  exposure  program  was  plan¬ 
ned  to  obtain  a  better  understanding 
of  how  primers  of  different  composi¬ 
tion  performed  under  different  at¬ 
mospheric  conditions. 

To  assist  in  this  work,  the  outdoor 
test  sites  ol  the  Division  of  Building 
Research  were  used'.  These  sites, 
at  various  locations  across  Canada, 
provided  a  wide  range  of  climatic 
conditions.  Two  of  the  sites  Halifax 
and  Montreal,  are  roof  sites  and  the 
others  at  Ottawa.  Saskatoon,  Norman 
Wells.  N.W'.T..  York  Redoubt  (near 
Halifax)  and  Rocky  Point.  B.C..  are 
well-exposed  land  areas.  The  Halifax 
roof  site  provided  the  most  severe  ex¬ 
posure.  and  deterioration  of  the  ma¬ 
terials  set  out  here  was  extremely 
rapid.  This  is  because  of  the  influent 


TABLE  I 

FAINTS  USED  FOR  EXPOSURE  PANELS 


Type 


Formula  Code  No. 


Red  Lead  —  Lmsec-7  Oil 
Red  Lead  —  Vinyl 
Red  Iron  Oxide  —  Alkyd 

Red  Iron  Oxide  (high)  —  Zinc  Chromate  —  Alkyd 
Red  Iron  Oxide  —  Zinc  Chromate  —  Alkyd 
Alkyd  Enamel  —  Grey 
Wash  Primer 


NRP  5  RLL 
NRP  11  RLV 
NRP  48  ROA 
NRP  34  ROHCA 
NRP  49  ROCA 
NRP  35  AE 
NRP  12  WP 


DATE  OF  EXPOSURE 
AT  S»TES  —  III 


Site  No. 

1—  Ottawa 

2—  Saskatoon 

3—  Montreal 

4—  Halifax 

5—  York  Redoubt 
7  -Rocky  Point 

6—  Norman  Wells 


Date  of  Exposure 

23  June  1953 
11  August  1953 
9  October  1953 
30  June  1953 
1  July  1953 

8  June  1954 

9  September  1953 


TABLE  II 


FILM  THICKNESSES  OF  PAINT  COATINGS  (Mils) 


1st  Coat 

2nd  Coat 

1st  &  2nd  Coats 

3rd  Coat 

1,  2  &  3  Coats 

4th  Coat 

1 ,  2,  3  &  4  Coats 

PAINT 

PAINT 

TOTAL 

PAINT 

TOTAL 

PAINT 

TOTAL 

THlCKNESo 

IHiCKNESb 

THTKNESC 

TIIICKN 

ESC 

THICKNESS 

T*-"rKNESS 

RLL 

_ 

RLL  — 

3.2 

_ 

RLL 

— 

RLL  — 

3.2 

AE 

0.8 

4.0 

WP 

0.1 

RLV  — 

— 

RLV 

— 

3.8 

WP 

0.1 

RLV  — 

— 

RLV 

— 

3.8 

AE  1.1 

4.9 

ROA 

— 

ROA 

1.0 

_ 

_ 

_ _ 

ROA 

— 

ROA  — 

1.0 

AE 

1.0 

2.0 

ROHCA 

1.5 

— 

— 

_ 

ROHCA 

1.5 

AE  0.9 

2.4 

— 

_ 

_ 

ROCA 

_ 

ROCA  — 

1.3 

— 

— 

— 

ROCA 

— 

ROCA  — 

1.3 

AE 

1.0 

2.3 

of  the  chimney  on  the  roof,  which 
gave  this  site  the  highest  level  of  SCL 
and  large  quantities  of  soot. 

Five  priming  paints  and  a  wash 
primer  were  selected  for  testing  They 
included  a  red  lead  and  linseed  oil.  a 
red  leu'  and  vinyl,  a  red  iron-oxide 
and  alkvu.  two  variations  of  red  iron- 
oxide  and  zinc  chromate  with  alkvd 
and  a  zinc  chromate,  viny '-phosphoric 
acid  type  of  wash  primer.  A  grey 
alkyd  enamel  was  used  as  a  top  coat 
The  formulations  for  the  primers  and 
the  enamel  are  included  in  Appendix 
•V  The  paints  are  shown  in  Table  I 
with  the  code  used  for  their  identifica¬ 
tion. 

The  panels  were  made  from  cold- 
rolled.  SAL  1010  steel  of  20-gauge 
stock  cut  to  a  bxO-in  size  They  were 
first  cleaned  by  solvent  and  rags  and 
then  scrubbed  with  a  brush,  soap  and 
warm  water  to  remove  oil  and  dirt 
After  rinsing  and  drying,  the  panels 
were  then  vapor  degreased  and  treat¬ 
ed  with  a  metal  conditioner  and  rust 
remover  ol  the  phosphoric  acid  type 
similar  to  C'GSB  specification  '1-CiP- 
107  Six  panels  were  coated  with  each 
ot  the  priming  paints  Subsequentlv . 
three  of  the  si\  primed  panels  were 
top  coated  with  the  grev  alkvd  enamel 

The  paints  were  applied  by  dipping 
The  pnmmg  paints  were  applied  in 
two  o'ats,  except  ROHCA  which  was 
used  is  one  coat  Because  of  difler- 


ences  in  application  properties  of  the 
primers,  different  thicknesses  were 
obtained.  The  vinyl  priming  paint 
(RLV)  was  applied  over  a  thin  base 
coat  of  wash  primer.  The  grey  alkyd 
enamel  was  applied  to  a  film  thickness 
of  aho’.’t  1.0  mu.  The  dry  film  thick¬ 
ness  of  the  various  coatings  is  re¬ 
corded  in  Table  II. 


A  uniform  thickness  of  film  was 
obtained  between  panels  w  ith  the  same 
coating  The  edges  of  the  panels  were 
protected  by  dipping  them  into  the 
same  paint  as  that  used  for  the  final 
coat  on  the  panel  surface.  The  vari¬ 
ous  coatings  were  identified  through 
the  code  letters  shown  in  Table  I. 
Prior  to  coating,  these  letters  were 


FIGUIE  3  Th#  condition  of  pontU  of  rod  o«*de  alkyd  after  tour  yta't  ol  t  it  f  and  10 
yton  ot  tht  other  titti 


RECORD  OF  GLOSS  ON  WASHED  PANELS— IV 


Gloss  Units 


PAINT  Site  No.' 

Length  of  Exposure  (years) 

1 

2 

3 

4 

Red  Lead 

1 

1.2 

2.0 

2.0 

0.2 

in  Linseed  Oil 

2 

3.4 

2.5 

1.5 

0.2 

(RLL) 

3 

4.1 

3.0 

0.1 

0.2 

4 

Nil 

Nil 

14 

0.2 

5 

1.1 

Nil 

1.5 

0.2 

6 

3.4 

2.0 

1.5 

— 

7 

2.5 

7.3 

0.25 

— 

Wash  Primer  (WP) 

1 

11.7 

4.0 

2.0 

07 

Red  Lead 

2 

11  5 

20.0 

5.0 

0.9 

in  Vinyl  (RLV) 

3 

11.1 

16.0 

0.3 

0.8 

4 

— 

22.0 

16.5 

0.8 

5 

13.2 

22.0 

8.3 

0.8 

6 

iO.d 

14.U 

11.6 

— 

7 

17.3 

5.2 

1.0 

— 

Red  Lead  in 

1 

41.8 

4.0 

2.0 

0.5 

Linseed  Oil  (RLL) 

2 

81.3 

46.4 

21.0 

0.5 

Alkyd  Enamel  (AE) 

3 

76.9 

45.0 

2.4 

1.6 

4 

7.0 

17.0 

3.7 

0.6 

5 

42.3 

22.0 

1.5 

0.2 

6 

85.8 

64.0 

42.0 

— 

7 

59.7 

1.6 

0.2 

— 

Wash  Primer  (WP) 

1 

45.2 

5.0 

3.0 

0.4 

Red  Lead  in  Vinyl  (RLV) 

2 

77.9 

56.7 

19.0 

0.5 

Alkyd  Enamel  (AE) 

3 

77.6 

43.0 

2.8 

2.0 

4 

8.5 

15.0 

3.3 

0.5 

5 

43.6 

250 

1.6 

0.2 

6 

85.3 

57.0 

39.0 

— 

7 

55.6 

6.6 

0.2 

— 

Red  Iron  Oxide 

1 

381 

4.0 

2.0 

04 

-  Alkyd  (ROA) 

2 

59.7 

413 

15.0 

04 

Alkyd  Enamel  (AE) 

3 

62.7 

38.0 

1.9 

14 

4 

5.1 

100 

2.5 

03 

5 

383 

21.0 

1.5 

0.2 

6 

704 

52.0 

350 

— 

7 

50.6 

22 

0.2 

— 

stamped  on  all  panels,  together  with 
the  site  number  and  replication  num¬ 
ber. 

The  coated  panels  were  aged  n  the 
laboratory  under  standard  conditions 
of  7JF  and  50  •  5r'r  R  H  for  a 
minimum  of  two  weeks  Preparation 
of  the  panels  was  completed  by  June 
195  3.  and  the  panels  were  set  out  at 
all  of  the  sites  escept  at  Rocky  Point. 
B  (  .  during  that  summer  The  Rocky 
Point  site  did  not  become  available 
until  June  19X4  For  exposure,  the 
panels  were  mounted  at  an  unjlc  of 
4S  dvg  to  the  horizontal  facing  south 
The  exposure  dates  for  the  various 
sites  are  given  in  Table  III. 

Ml  of  the  panels  were  removed 
from  their  respective  exposure  racks 
at  approximate!)  yearlv  intervals  for 


the  first  four  sears  anil  returned  to 
the  paint  research  laboratorv  of  DbR 
for  examination  After  the  first  four 
sears  of  exposure,  examination  at 
twev-sear  intervals  was  begun  The 
panels  were  examined  lor  general  ap¬ 
pearance.  amount  of  dirt  collection 
and  degiee  of  gloss,  chalking,  rusting 
and  blistering 

Ghm.  (doss  was  measured  by 
means  of  a  glossmetcr  on  one  of  the 
panels  iNo  3  of  each  sen  after  it 
had  been  washed  nybiis  to  remove 
dirt  and  hvose  ch  ilk  Original  gloss 
readinp  were  not  taken  but  can  be 
assumed  to  be  bctwi  en  85  and  90 
gloss  units  except  for  the  red  iron 
ovide-alksd  iROAi.  the  red  iron- 
oxide  zinc  chromatc-alksd  (ROCA). 
and  the  red  iron-oxide  (high),  zinc 


chromate-alkyd  (ROHCA),  as  these 
paints  were  without  appreciable  gloss 
at  the  start.  The  gloss  values  are  re¬ 
corded  in  Table  IV.  Ciloss  values  for 
most  of  the  a  the.'  vanels  are  not  re¬ 
ported  after  1  ■  r  as  by  this 

time  no  appreciate  gioss  ret  rained 
The  panels  at  site  No.  6  were  exposed 
with  the  faces  down  during  the  fourth 
year,  and  consequently  there  are  no 
observations  reported  for  this  site  for 
that  period.  Subsequent  gloss  read¬ 
ings  on  these  panels  must  be  inter¬ 
preted  accordingly. 

Rating  of  Sites  from  Gloss  Results — 
The  residua!  gloss  at  the  end  of  each 
interval  for  panels  top  coated  with 
enamel  was  used  to  classify  the  test 
sites  in  order  of  severity  in  respect  of 
loss  of  gloss.  The  gloss  readings  to: 
each  site  of  all  the  top-coated  panels 
as  shown  in  Table  IV  were  added 
together.  Four-year  totals  were  used 
in  obtaining  a  severity  rating  for  all 
of  the  sites  except  Norman  Wells  and 
Rocky  Point.  For  these  two  sites, 
readings  of  the  first  three  years  only 
were  used.  The  sites  were  then  ar¬ 
ranged  in  the  order  of  highest  to  lov  - 
est  summated  gloss  values  This  rank¬ 
ing  is  shown  in  Table  V.  which  also 
includes  the  exposure  time  required 
for  the  gloss  to  drop  below  40  units 
and  below  It)  units. 

Chalking.  The  panels  were  exam¬ 
ined  for  chalking  and  the  number  of 
years  was  recorded  that  were  required 
for  the  first  signs  of  chalking  to  ap¬ 
pear.  A  numerical  system  was  used 
to  rate  the  degree  of  chalking.  A 
value  of  10  represented  very  marked 
chalking,  whereas  a  value  of  0  indi¬ 
cated  that  no  change  had  taken  place. 
Intermediate  values  were  assigned  of 
1  2  and  5,  respectively,  for  a  trace, 
slight  or  medium  chalking  The  first 
appearance  of  chalking  and  the  de¬ 
gree  of  chalking  of  the  different 
primers,  with  and  without  a  top  coat, 
at  each  of  the  sites  are  shown  in 
Table  VI 

The  years  of  exposure  required  for 
the  first  signs  of  chalking  and  the  de¬ 
gree  at  that  time  for  all  the  paints  at 
each  site  were  added  up  separatels 
The  site  for  which  the  sum  of  the 
sears  was  lowest  provided  the  atmos- 
phenc  conditions  for  the  most  rapid 
rate  of  chalking  Also,  it  would  be 
expected  that  that  site  would  show  the 
highest  value  for  the  sum  of  the  rat¬ 
ings  of  degree  of  chalking  for  all  the 
paints.  The  sums  of  the  chalking  rat¬ 
ings  for  the  entire  exposure  perusd  at 


each  site  are  given  in  Table  '  il.  The 
ranking  of  the  test  sites  is  with  respect 
to  their  rate  of  chalking  as  shown  in 
Table  VIII. 

From  these  tabulations  it  is  ob¬ 
served  that,  with  respect  to  chalking, 
the  atmospheric  conditions  at  Norman 
Wells  are  comparatively  mild  to  those 
at  Ottawa  and  Rocky  Point.  Because 
of  the  special  conditions  at  Halifax 
(as  mentioned  previously),  this  site  has 
not  been  included  in  Table  VIII.  The 
ranking  of  the  sites  based  on  the  first 
appearance  of  chalking  is  given  in 
Table  IX. 

The  panels  were  also  examined  for 
the  appearance  of  rust  Site  No.  4  at 
Halifax  again  provided  the  most  ses 
ere  environment  with  respect  to  the 
development  of  rust.  Because  the  at¬ 
mosphere  where  the  specimens  v^re 
located  on  the  roof  at  this  site  was 
so  aggressive,  the  manner  in  which 
rusting  developed  is  shown  separately 
in  Table  No.  X. 

Rusting  was  evident  on  six  of  the 
ten  sets  of  exposed  panels  bs  the  end 
of  one  year.  Most  of  the  panels  that 
had  been  printed  only  were  remove. I 
oecuusv  ot  complete  failure  l>>  the  end 
of  four  sears.  The  exceptions  to  this 
were  the  primed  panels  of  red  lead — 
linseed  oil  and  the  two  primers,  red 
lead-linseed  and  red  lead-vinyl,  that 
were  top  coated  with  the  alkyd  enamel. 

There  wa>  little  development  of 
rusting  and  blistering  with  ans  of  the 
paints  at  ans  of  the  other  sites  du.mg 
this  interval  tntil  about  l‘ e  sixth  sear. 
Bs  this  time,  a  is  t, cheated  in  Table 
XI.  a  few  r  -t  blisters  slight  ru  ting 
or  no  rusting  was  observed  with  the 
different  paint  ssstems  at  i’.osc  ates 
M  site  No.  4.  however,  at  '*•:  end  of 
six  sears,  the  'oPowing  ,es|  panels 
onls  were  judged  m  a  in  good  condi¬ 
tion:  the  red  lead-linseed  oil  primer 
panels  and  (he  panels  top  coated  with 
the  alksd  enamel  over  the  red  lead- 
linseed  oil  and  red  lead-sms  I  primers 

The  condition  with  regard  to  rusting 
ot  panels  remaining  alter  eight  and 
ten  sears  ot  exposure  has  been  re¬ 
corded  in  Table  XII  From  this  tab¬ 
ulation  it  is  seen  that,  after  eight 
sears  of  exposure  at  the  Halifax  site, 
no  panels  ol  primers  onlv  remain  Bs 
the  end  id  eight  scars,  it  is  also  ob¬ 
served  that  red  -  lead  primer  v-.o 
envied  awav  completclv  at  Ottawa. 
Montreal  ansi  York  Redoubt  near 
Halifax  Ml  of  the  other  primers 
gave  a  sor.stdcr.iMs  improved  per- 
tormanco  at  these  ansi  the  remaining 


fIGUKE  4  Condition  of  expoied  poneli  ot  red  oxide  high  zi nc  chron-ate  alkyd  offer  *he  lame 
period  as  those  in  fig.  3 


RECORD  OF  GLOSS  ON  WASHED  PANELS— IV  (continued) 


Gloss  Units 

PAINT 

Site  No.* 

Lengths 

of  Exposure 

(years) 

1 

2 

3 

4 

5 

Red  Iron  Oxide 

• 

508 

5.0 

5.0 

0.4 

•  Zinc  Chromate 

2 

67.5 

489 

190 

0.5 

-  Alkyd  (ROCA) 

3 

7U 

380 

2.4 

1.7 

Alkyd  Enamel  (AE) 

4 

7.1 

13.0 

0.6 

0.7 

5 

45.1 

25.0 

1.5 

02 

6 

77.0 

360 

480 

— 

40 

7 

56.5 

2.2 

0.2 

~ 

Red  Iron  Oxide 

1 

501 

6.0 

20 

04 

-  Zinc  Chromate 

2 

781 

46  6 

21.0 

0.5 

-  Alkyd  (ROHCA) 

3 

778 

44  0 

03 

18 

Alkyd  Enamel  (AE) 

4 

6.5 

160 

34 

Ni! 

5 

468 

22.0 

19 

0  25 

6 

87.7 

610 

510 

— 

48 

7 

59  0 

16 

02 

-- 

"Site  1  -Ottawa  Site  2 — Saskatoon,  Site 
Site  5 — York  Redoubt.  Site  6  -Norman 

1  -Montreal. 
Wens.  Site 

Site  4  —  Halifax. 

7  -  Rocky  Paint 

GLOSS 

RENTENTION 

RANKING 

OF  TEST  SITES— V 

Years  for  Gloss 

P  r\  W 

S'te 

Summated  to  fall  below 

Gloss 

40  Units 

10  Umts 

.  ....  .ti 

Norman  Webs  (£i 

891  2 

3  - 

5 

L. 

Saskatoon  (2; 

701  8 

3 

4 

3 

Montreal  13: 

sop  o 

3 

3 

4 

York  Redoubt  (5) 

340  2 

i  • 

3 

5 

Rocky  Pom;  (7) 

2%  6 

i . 

1  • 

£ 

Ottawa  ( 1 ) 

266  1 

i  - 

1  ♦ 

7 

Hahfax  (4) 

120  8 

X 

1 

1 

FIGURE  5.  Exposed  panels  of  red  oxide  fine  chromate  in  alkyd  after  four  years  at  site  4 
and  10  years  at  others 


NUMBER  OF  YEARS  FOR  CHALKING  TO  APPEAR— VI 


PA  NT 

1 

2 

3 

Site 

4 

5 

6 

7 

RLL 

1(5)* 

1(2) 

1(2) 

1(5) 

i(5) 

2(1) 

1(5) 

WP  RLV 

2(1) 

3(2) 

6(1) 

?  4(0) 

6(1) 

5(1) 

2(1) 

ROA 

6(0) 

4(1) 

6(0) 

6(01 

4(2) 

5(0) 

5(0) 

ROHCA 

3(1) 

3(1) 

3(1) 

•4(0) 

4(1) 

5(1) 

3(1) 

ROC'. 

3(1) 

3(1) 

4(1) 

4(0) 

6(0' 

5(0) 

5(0) 

RLL  AE 

2(5) 

2(1) 

3(2) 

4(3) 

3(3) 

5(2) 

2(1) 

WP  RLV  AE 

2(5) 

2(1) 

3(2) 

4(3) 

3(2) 

5(2) 

2(1) 

ROA  AE 

2(5) 

2(1) 

3(2) 

4(2) 

4(2) 

5(2) 

2(1) 

ROHCA  AE 

2(5) 

2(1) 

3(2) 

4(3) 

4(2) 

5(2) 

2(1) 

ROCA  AE 

2(5) 

2(1) 

3(2) 

4(2' 

4(3) 

5(2) 

2(1) 

Total 

25(331 

24(12) 

7C(15> 

39(21) 

47(13) 

26(12) 

‘The  degree  of  chalking  is  shown  in  brackets  according  to  the  numerical 
values  given  in  the  following  scale:  no  change  0.  trace  1,  slight 
2.  medium  5.  very  mar*ed  10 


SUMMATION  OF  CHALKING  RATINGS— VII 


PAINT 

Site 

1 

2 

3 

4 

5 

6 

7 

RLL 

25 

25 

27 

33 

28 

7 

23 

WP  RLV 

3 

4 

1 

0 

1 

1 

4 

ROA 

0 

I 

0 

0 

2 

0 

0 

ROCA 

I 

1 

2 

0 

0 

0 

0 

ROHCA 

4 

3 

5 

0 

1 

1 

3 

RLL  AE 

11 

9 

7 

3 

9 

2 

9 

Wr  RLV  AE 

11 

9 

7 

3 

10 

2 

9 

ROA  AE 

11 

9 

7 

2 

7 

2 

9 

ROCA  AE 

11 

9 

7 

2 

8 

2 

9 

ROHCA  AE 

11 

6 

7 

3 

4 

2 

9 

Total 

88 

76 

70 

46 

70 

19 

75 

58* 

24‘ 

94‘ 

Toe  totals  shown  are  based  on  five  years  of  exposure  at  all  of  the  sites 
e«cept  numoers  4.  6  and  7  For  comparison  purposes,  values  at  these 
sdes  have  been  converted  from  four  to  five  years. 


sites.  The  panels  top  coated  with  the 
alkvd  enamel  were  in  excellent  condi¬ 
tion  at  all  of  the  sites  excep'  Halifax 
by  the  end  of  eight  years.  By  this 
time,  the  red-lead  panels  with  the 
enamel  top  coat  were  showing  signs 
of  serious  failure.  At  the  end  of  ten 
years,  rusting  was  in  evidence  in  vary¬ 
ing  degrees  on  all  of  the  panels  as 
shown  in  Table  XII 

The  primers  of  red  lead-lmseed  oil 
and  the  red  lead-vinyl  with  the  wash 
primer  and  a  top  coat  of  grey  alkyd 
enamel  gave  best  performance,  (see 
f  igures  I  and  2).  These  two  paint 
systems  provided  good  protection 
against  corrosion  for  a  number  of 
years  at  the  Halifax  site  after  the 
other  paints  under  test  had  failed 
There  was  little  to  choose  between  the 
other  paint  systems  exposed  at  the 
other  sites.  This  is  indicated  in  Figures 
j.  4  and  5.  All  of  tnem  gave  a  good 
performance  for  about  eight  years. 
(In  the  figures  A  indicates  top  coat  d 
panels;  B  indicates  primer.) 

The  change  in  gloss  of  those  panels 
having  a  high  initial  gloss  is  attribu¬ 
table  to  the  particular  site  conditions 
rather  than  to  the  paint  system.  The 
Ottawa  site  had  the  most  severe  at¬ 
mosphere  of  all  the  sites  (excluding 
Halifax)  from  the  point  of  view  of 
chalking  The  Norman  Wells  and 
Saskatoon  sites  were  the  mildest  in 
this  regard. 

The  Ottawa  site  was  also  the  most 
severe  for  chalking  of  the  grey  alkyd 
enamel  The  red-'ead  primer  not  top 
coated  showed  a  high  degree  of 
chalking  after  one  year  of  exposure  at 
all  of  the  sues  except  Norman  Wells 
and  Saskatoon,  Of  all  of  the  primers, 
the  red  iron  oxide  -  alkyd  primer 
showed  the  highest  resistance  to  chalk¬ 
ing 
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TABLE  Vlil 

RANKING  DERIVED  FROM  TABLE  VII 


(Excluding  Site  4) 


Rank 

Site 

Total  of  ail  Ratings, 
5-year  basis 

1  (Best)* 

Norman  Wells  (6) 

24 

2 

York  Redoubt  (5) 

70 

3 

Montreal  (3) 

70 

4 

Saskatoon  (2) 

76 

5 

Ottawa  (1) 

88 

6 

Rocky  Point  (7) 

94 

*  Lowest  rate  of  chalking. 


TABLE  IX 

RANKING  BASED  ON  FIRST 
APPEARANCE  OF  CHALKING 

(Excluding  Site  4) 


Rank 

Site 

Total 

Years 

! 

Rating-.  | 

1  (Be  •'* 

Norman  Wells  (bj 

52 

13 

2 

York  Redoubt  (51 

39 

21 

3 

Montreal  (3) 

35 

15 

4 

Rocky  Point  (7) 

28 

12 

5 

Saskatoon  (2) 

24 

12 

6 

Ottawa  (1) 

25 

33 

*  Lowest  rate  of  chalking 


Occurrence  of  Rust  After  Six  Years’  Exposure — XI 


Paint 

Site 

Observation 

RLL 

4 

Dense  rust  due  to  the  pamt  having  eroded 
away 

ROA 

1 

A  few  rust  blisters 

3 

A  few  rust  blisters 

5 

A  few  rust  blisters 

RuCA 

t 

Slight  rust  stain 

ROHCA 

5 

A  few  rust  spots 

WP  RLV  AE 

1 

212-m.  blister  patches  with  rust 

4 

Marked  rust  blister  around  edges  and  a 
few  m  the  middle 

ROA  AE 

5 

A  few  small  blisters. 

RLL  AE 

4 

A  few  =  9  rust  spots 

NOTE  All  site  4  panels  not  'ncluded  m  this  table  had  been  remo.ed  at 
the  end  of  4  years  AH  panels  from  other  sites  not  included  in  this 
table  did  not  show  any  rusting. 


TABLE  X 

DEVELOPMENT  OF  RUSTING  AT  SITE  NO.  4 


PAINT 

length  of  exposure 

1  year 

2  years 

3  -ears 

4  years 

RLL 

None 

None 

N  jr-e 

None 

WP  RLV 

None 

Few  rust  spots 

Few  rus'  spots 

Large  b:  sters 

on  one  panel 

on  Tie  pare' 

ar  .und  edge  and 
at  centre  f  ne  pa" 

ROA 

Ved  um  dense 

Dense  s8  9 

Dense  r8 

Medu.m  dense 

r  9  blisters 

rust  nodioes 
w  th  pitting 

rust  b1  ste's 

=  8  rust  n  'du  es 

ROC  A 

Very  *ew  .ery 

Few  .ery  sma  : 

Fe*  =  > 

Fe*  =0 

small  'ust  nodules 

rust  nodules 

rust  blisters 

rust  o  \1  .  es 

RCHCA 

Ved-um  dense 

Medium  dense 

Few  r  0 

Medium  dense 

TS:cros-:op»c 
r  .st  roduies 

S  9  9  'us?  n  'd.dt-S 

fust  bisters 

-9  rust  b'  Stnrs 

RLL  AE 

Fe*  _ci  fci  sters 

Ver,  tp#  rust  nodules 

Few  small  rust  stvf- 

WP  RLV  AE 

None 

No  re 

N  me 

None 

ROA  AE 

Eew  =  9  bi  sters 

Dense  >er»  small 

Vedi-m  dense  = 

3  Dense  =  A 

r.iSt  n  iduies 

r-.s!  busters 

r..s'  L  sir's 

R^CA  AE 

p  H  fTS 

Dense  .er,  small 

Few  =  9 

De"se  =  6- 

r  '3  fch  5, 

r  ,st  nodu  es 

r  .st  haste's 
a-’d  'ew 
r  6  -  ust  bi  sters 

ri.S?  fo 

ROHCA  AE 

V'Hf 

Few  smah 

De-se  =6  8 

Fe*  r  6 

r„st  nxtioes 

'  -St  r  s'ers 

'  .  s'  t  sters 

Pa,-e  s  tur  t»-e  pa 

infs 

WP  RLV.  ROA  RDCA  ROM 

CA  RCA  AE  RXA 

At  and  R  ,  ;  A  A> 

we»e  'em  ,ed  at 

tne 

e-’d  pt  !jUt  ,ears  Tne  pro 

posed  AS r V  tester 

rat  ngs  s.stem  *as 

,sed  .n  tn.s  tabu'ati&n 


OCCURRENCE  OF  RUST  AFTER 
8  AND  10  YEAR?'  EXPOSURE  —  XII 


Exposure 


Pr.mer 

Site 

8  years 

10  years 

OED  LEAD  IN 

1 

Completely  rusted 

No  panels  left 

.INSEED  OH  (RLL1 

2 

No  rustmg 

No  rusting 

3 

Completely  rusted 

No  panels  left 

4 

No  panels  left 

No  panels  left 

5 

Completely  rusted 

No  panels  left 

6 

Little  or  no  rusting 

Slight  edge  rust 

7 

No  rusting 

Medium  rust  at  edges 

WASH  PRIMER 

1 

Slight  rust  at  edge 

Medium  rust  at  edges 

(WP) 

2 

No  rusting 

No  rustmg 

RED  LEAD  IN 

3 

No  rustmg 

Slight  rust  at  edges 

VINYL  (RLV) 

4 

No  panels  left 

No  pane's  left 

5 

Slight  rust  ut  edges 

Marked  rust  at  edges 

6 

No  rustmg 

No  rusting 

7 

No  rusting 

Medium  rustmg  edges 

RED  IRON  OXIDE 

1 

Medium  ruotmg 

Medium  rusting 

AND  ALKYD 

2 

Trace 

Trace 

;ROA) 

3 

Medium  rustmg 

Medium  rustmg 

4 

No  panels  left 

No  panels  left 

5 

Medium  rustmg 

Medium  rustmg 

6 

No  rustmg 

No  rustmg 

7 

No  rustmg  -top  side 

Medium  rustmg 

RED  IRON  OXIDE 

i 

No  rustmg 

Slight  rustmg  edge 

(HIGH) 

2 

No  rustmg 

No  rustmg 

7INC  CHROMATE 

3 

No  rusting 

Medium  rustmg 

ALKYD  (ROHCAl 

4 

No  panels  left 

No  panels  left 

5 

No  rustmg 

Medium  rustmg 

A 

No  rustmg 

Trace  on  edge 

7 

Trace  on  back 

Marked  rusting 

RED  'RON  OXIDE 

i 

Medium  rustmg 

Marked  rustmg 

—  ZINC  CHROMATE  - 

-  2 

No  rustmg 

No  rustmg 

ALKYD  (ROCA! 

3 

Trace 

Marked  rustmg 

4 

No  panels  left 

No  panels  left 

5 

No  rustmg 

Marked  rustmg 

6 

No  ousting 

Trace 

7 

No  rustmg 

Marked  rustmg 

FORMULATIONS  FOR  THE 

Red  lead  in  Unseed  Oil 

PRIMERS  AND  ENAMEL 

Priming  P3int  (Rll) 

(SERIES  D 

NRP  No  5  N  by  ercght 

Rod  icon  Oxide 

Revf  Lead  98%  grade 
Vagnevum  Sd'.ate 

47  a7 

Zmc  Ch-cmate 

Ashest  ne  3X 

:  33 

Alkyd  Prtrr  nc  Paint  (ROCA)  D-atomacecus  S'O 

D'ca:  te  L  6  4R 


NRP  No  49 

%  by  weight 

Red  irt-n  0»  dr 

Map'Cu  420 

» 

/■>k  On-mate 

imWr  Ji  7 

;  f,  c  • 

/:r>; 

A 70  ZZ7  22  _ 

5  27 

Va»  urn  s  ‘iCdte 

Ashu* ! IX 

1  4*-. 

AiktCi  Rrs  8  -;..t 

Z  .mp  •  <  •  a  7  85% 

•N.N  Cv^ 

V  •  «>rai  Sp.nts 

24  8  j 

24  •  lead  Napht*'f"ate 

•  -n  -* 

a-  rat  Nar-ht-e-ate 

0  36 

A-f  S*.  -g  Age-* 

C  C* 

Aiurnmum  Stearate 
nsee  1  Or  I  r<j v* 

On  72  Pod* 

V  "t'a  Sp ■’  ts 

?4;-  leal  Napnrnenate 

»•%  O.tat  Naphthenate 

*  %  Manganese  NapMhenatf 

r  f  rr'p.-l 

*  ,  a!  >  Ve”  .  > 

'  .  r"! 

Nonvolatile  Matter 

p  f  ~-p.; 

%  at  f  if”  f 


0  18 
15  01 
q  ~- 
’  *  -j  ■- 
0  44 
:  08 
0  08 

04  08 

04  4  4 


7?  7t 
27  f  5 


Ptjment  Composition 

; ^  "v  ■  i rad  "48%  ♦."'’Of 

-3  40  ' •"*  s  Cc5,r 

””  ..  y  e-  .s  5 


'b  :s 

•4  A4 


Non»  oUtile  Mattel 

P  »  '*'<*''* 

\  '  y.  p  .**■'  -p 

Pigment  Composition 

*  ■'  "  i  i#» 

7  **: 

’  -  :  »  -*e 

Var*'  .*•*  S  -ate 


-4  77  Red  lead  m  y.n>i 

Pr  -"-og  P,y- ->t  (RlV- 

30  4  '  NRP  No  11 

xn  •  r. 

Red  read  R8e- g'a-te 
-a  D<*'  " 

1  *■  ■  .  .a;,m 


%  by  weight 


02  fee 

:  4  94 


Tricresyl  phosphate 

1.54 

Methyl  Isobutyl  Ketone 

30  41 

Toluene 

30  41 

G row'd  O’  oa"  m  * 

Pigment 

22-38 

Nonvolatile  Vehicle 

16.49 

Ani  ent 

60  E<r 

Nonvolatile  Matter 

Pigment 

57  90 

Nonvolatile  vehicle 

42  09 

Pigment  Competition 

Red  Lead.  98%  grade 

100  00 

Wash  Primer  (WP) 

NRP  Ho.  12  S  oy  weignt 

Part  A 

Vinyl  Resm  - 

Vmylite  XYHL 

8  98 

Zinc  Chromate  — 

-nperai  2259 

8  65 

Magnesium  Silicate 

Asbestine  3X 

1  28 

l  ampblack 

0  09 

nButanc-l 

20  04 

Ethanol 

60  93 

G-  u-d  c>x  ■"  " 

Pigment 

10  03 

Nonvolatile  Vehicle 

8  98 

Solvent 

80  98 

Nonvolatile  Matter 

Pigment 

52  78 

Nonvolatile  vehicle 

47  21 

Pigment  Competition 

Zmc  Chromate 

86  26 

Magnesium  Silicate 

12.77 

Lampblack 

0  95 

Part  B 

Phosphoric  Acd.  85% 

18  06 

Ethanol 

65  80 

Water 

1  .  12 

Red  iron  Oxide  (high)  - 

Zmc  Chromate  — 

Alkyd  Priming  Pamt  (ROHCA) 

NRP  No  34  %  by  weight 

Red  iron  G*:de 

Mapic.  3s ' 

20  00 

Zmc  Lhrv-mate 

-"per  a:  *7087 

15  00 

Zmc  ui«-de 

AZO  zzz  :  1 

10  00 

Magnes-.i-r  b  -cate 

Asbesf  ne  3X 

b  00 

A  v »d  Res  ”  So  .<t  -n 

j  ipti  v»2466  : 70"?' 

00 

■.  '-wed  :  -a* 

6  IX) 

V  -fa  sp  r  ts 

T  50 

24%  read  Napf-the’Mte 

x  ■>  - 

6  %  ..  ca  f  Nap”t-'er:ate 

^  Ot, 

” Manga-  ese  Sapht*-e-3te 

hs  0/% 

P  gme-d 

N  at  * 

V'  ’46 

n  v-*  •  ,  p  r  ? 

18  26 

Nonvolatile  Matter 

p-gme~: 

62  1 1 

No- . :  e  . e”  .  n 

37  88 

Pigment  Com  pout,  on 

Ci-de 

40  X 

Z  -c  Cn-cmate 

30  00 

2  ^  ‘  f ».  yp 

20  00 

Mag-es  .-n  S  cafe 

10  00 

Grey  A*kyd  Enamel  (AE) 


NRP  No.  35 

TiO,,  rutile  — 

Titanox  RANG 
Iron  Oxide,  brown  — 

Mapico  418 
Lampblack 

Alkyd  Resm  Solution  — 
Glyptal  G2475 
Mineral  Spirits 
24%  Lead  Naphthenate 
6%  Cobalt  Naphthenate 
6%  Manganese  Naphthenate 
Ground  on  bail  mi !■ 
Pigment 

Nonvolatile  Vehicle 
Solvent 

Nonvolatile  Matter 

Pigment 

Nonvolatile  Vehicle 

Pigment  Composition 

Tit) 

iron  Oxide 
Lampblack 


Red  Iron  Oxide- 


Alkyd  Priming  Paint  (ROA) 


a  by  weight 

NRP  No.  48 

%  by  weight 

Red  Iron  Oxide  — 

10.06 

Mapico  420 

Magnesium  Silicate  — 

29.87 

0.15 

Asbestine  3X 

14.93 

0.15 

Diatomaceous  SiO  — 

Celite  110 

4.97 

69.45 

Alkyd  Resin  Solution  — 

18.11 

Duraplex  C  57  (85%) 

21.16 

1.66 

Mineral  Spirits 

29.04 

0.07 

24%  Lead  Naphthenate 

0.62 

0.33 

6%  Cobalt  Naphthenate 

0.12 

Anti-Skinning  Agent 

0.04 

10.58 

Ground  on  ball  mill 

42.54 

Pigment 

49.79 

46.86 

Nonvolatile  Vehicle 

17.98 

Solvent 

Nonvolatile  Matter 

32.21 

19.92 

80.08 

Pigment 

73.46 

Nonvolatile  Vehicle 

Pigment  Composition 

26.53 

97.03 

Iron  Oxide 

60.00 

1.45 

Magnesium  Silicate 

30.00 

1.45 

Diatomaceous  SiO 

10.00 

